Introduction {#sec1-1}
============

Cervical cancer (CC) is one of the most common international malignancy in women and a serious public health problem. The main burden of CC actually is in the developing country, as it takes away young mothers causing considerable emotional and economic upset in the family. This disease is also called as "hidden or silent" cancer because the usually patient is asymptomatic and its diagnosis is incidental after a loop biopsy of the cervix for pre-invasive ailment. In the world, its annual incidence is approximately around 500,000 women, and nearly 274,000 of them expire from the disease.\[[@ref1]\] It is the second most common global malignancy in women and the most common in women in under-developed countries and emergent nations which account more than 80% of the global burden of the disease.\[[@ref2]\] More than 50% of international cases appear within the Asia-Pacific region, and India has the top predicted figure of CC cases and decreases within Asia.\[[@ref3]\] In Malaysia, CC is the second most common malignancy in women which consists 12.9% of total female cancers.\[[@ref4]\] There is lack of effective control measures in both under-developed and developing countries. In the developed country, CC is uncommon cancer due to early detection programs such as screening, education, good access to better medical care, and early treatment for precancerous lesions, which are the key for reducing CC morbidity and mortality.\[[@ref5]\]

The primary underlying cause of CC is human papillomavirus (HPV), which is one of the sexually transmitted diseases (STD).\[[@ref6]\] HPV infection leads to precancerous change in the cervical epithelium known as cervical intraepithelial neoplasia (CIN) which has the potential to turn into malignant stage if left untreated.\[[@ref7]\] In the United States, maximum 80% of sexually active females is revealed to the virus by 50 years old.\[[@ref8]\] There are more than 200 types of HPV, more than 40 types are easily spread via direct sexual contact. In Malaysia, HPV-16 and HPV-18 are the most common and constitute 88% of CC.\[[@ref9]\] Population-based screening program utilizes exfoliative cervical cytology,\[[@ref10]\] the papanicolaou (Pap) smear decreases the CC morbidity and mortality in developed countries.\[[@ref11],[@ref12]\] Development of HPV vaccines is to prevent the primary infection with certain oncogenic HPV which is HPV 16, 18, 31, and 33. Many countries including Malaysia have introduced a national program of HPV vaccination with the aim of reducing morbidity and mortality of CC. HPV vaccine is effective, safe, and potentially protecting future female generations.\[[@ref13],[@ref14]\]

In Malaysia, public health programs control and prevent CC including free screening of CIN using Pap smear, educational program through campaign and advertisement, and free HPV vaccination to 14-year-old school girl. The success and benefit of these programs rely greatly on the level of consciousness of the targeted group on different basic aspects of this disease. Various researchers were performed to evaluate women's awareness and knowledge level.\[[@ref13],[@ref15]-[@ref17]\] However, currently, there is still insufficient information and research to explore the level of knowledge of CC among Malaysian women.

Hence, the purpose of this study is to evaluate current awareness, knowledge, and attitudes of women toward CC in Malaysia. The outcome of this study may provide inputs toward designing a suitable strategy to inform and educate the Malaysian women on prevention of CC, augment the public health program to control and prevent CC.

Methods {#sec1-2}
=======

A cross-sectional study was conducted on women in Malaysia. The participants were identified by a random sampling at the age from 21 to 60. 210 participants were randomly selected. They were informed on the nature of this study with full confidentiality and informed consents were taken. The questionnaire was modified from Vaidya *et al*.\[[@ref18]\] and was created based on the risk factor, causes, warning signs, diagnosis, treatment and prevention of CC to evaluate the current awareness and knowledge level of women about CC in Malaysia. The questionnaires were distributed at the public area in Malaysia; this questionnaire consisted of 34 questions with additional other questions such as age, education level, marital status, and employment for demographic recording purpose. Each item was graded in the Likert's scale from 1 to 5 whereby 1 is strongly disagree, and 5 is strongly agree; the respondents were instructed to score each question based on their knowledge from 1 to 5. Data were analyzed by the Statistical Package for the Social Sciences Version 22 (SPSS v22) including *t*-test.

Results {#sec1-3}
=======

Based on [Table 1](#T1){ref-type="table"}, 57.6% respondents were consisting of women in the aged range from 21 to 30 years old, 17.6% were aged from 31 to 40 years old, 11% were from 41 to 50 years old, and only 13.8% were 50 years old and above. In term of education, 36.7% were undergraduates, 31.9% achieved Sijil Pelajaran Malaysia level, 22.9% accomplished pre-university study, 4.3% reached the level of Penilaian Menengah Rendah, those with masters degree account for 2.9%, and 1% has no formal education and those with Doctor of Philosophy was 0.5%. Half of the respondents were married, and 52.4% were employed.

###### 

The demographic profile of the respondents
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This section of our research was to test the knowledge of the risk factor of CC among women. A mean score of 4 and above indicated a good awareness of that particular component. In [Table 2](#T2){ref-type="table"}, people were less aware of multiparity as one of the risk factors for CC with a mean score of 2.8, it did not achieve 4 (*P* \< 0.05), it was statistically significant. As regarding to multiple sexual partners, it showed that there was awareness with a mean score of 4.2 (*P* \< 0.05), this component was also statistically significant. As regarding to other factors, it implied less awarenesson smoking (a mean score of 3.7), immune-suppression (a mean score of 3.3), obesity (a mean score of 2.9), high calories intake (a mean score of 3.1), early sexual intercourse (a mean score of 3.1), oral contraceptive pill (a mean score of 3.1), intrauterine devices (IUDs) (a mean score of 2.9), and genetic factor (a mean score of 3.7), they were all statistically significant (*P* \< 0.05). Thus, these means failed to achieve 4; these indicated less awareness of those particular elements. However, STD had a mean score of 3.8 (*P* \> 0.05), it rejected the null hypothesis, and this indicated that the public might have some degree of good awareness on this factor. In short, the risk factors such as high calories intake, early sexual intercourse, oral contraceptive pills, intrauterine devices, and family history have proven a less awareness on this section with statistically significant (*P* \< 0.05) except risk factor like STD.

###### 

Risk factors, causes and clinical manifestation of CC
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CC has two main causes, i.e., HPV infection and genital warts. In [Table 2](#T2){ref-type="table"}, the mean scores for HPV infection and genital warts were below 4 (*P* \< 0.05), this indicated that public had less awareness on these two issues with theirs.

Current awareness and the knowledge level of clinical manifestation of CC such as intermenstrual bleeding, menorrhagia, post-coital bleeding, dyspareunia, post-menopausal bleeding, increase vaginal discharge, and loss of weight were evaluated. In [Table 2](#T2){ref-type="table"}, the mean scores of all of the clinical manifestation of CC failed to reach 4 (*P* \< 0.05), thus implied that public had less awareness on this aspect of CC. The results were statistically significant.

In [Table 3](#T3){ref-type="table"}, the mean score for Pap smear did not achieve 4 (*P* \> 0.05), it indicated a weak public awareness on this area, it rejected the null hypothesis, and probably the public had some degree of good awareness. Similarly to tissue biopsy, despite its mean score showed a good awareness (*P* \> 0.05), it also rejected the null hypothesis, and the public might have a misunderstanding and misinterpretation on this aspect.

###### 

Diagnosis, treatment, and prevention of CC
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Prevention, early diagnosis and treatment are proven to decrease death from CC. Many nations significantly decrease their CC morbidity and mortality by deploying CC screening program and early intervention. CC can be divided into four stages. Each stage is treated according to its severity. The treatments are chemotherapy, radiation therapy, chemoradiation therapy, and surgery. In [Table 3](#T3){ref-type="table"}, the mean scores of radiation therapy, chemotherapy, and chemoradiation therapy failed to achieve 4 (*P* \< 0.05), these indicated that public had less awareness on them, this result was statistically significant. For surgery, despite its mean score showed a good awareness (*P* \> 0.05), it rejected the null hypothesis, and the public might have misinterpretation and misunderstanding on this aspect.

In [Table 3](#T3){ref-type="table"}, despite the mean score of regular Pap smear has reached 4 (*P* \> 0.05), it implied a good awareness but it rejected the null hypothesis, and the public might have misinterpretation and misunderstanding on this aspect. The mean scores of all the other prevention methods such as HPV vaccination, cessation of smoking, use of condom, healthy diet, and regular exercise were under 4; these indicated that the women in Malaysia have very minimal awareness on the CC preventive methods (*P* \< 0.05). On obtaining all the results, our next discussion section will create a good insight on our study.

Discussion {#sec1-4}
==========

Most women with CC are diagnosed before the age of 50. According to the Centers for Disease Control and Prevention (CDC), CC is usually diagnosed at younger ages than other HPV associated cancers (CDC, 2012).\[[@ref19]\] The median age is 49 years old. However, undeniable that older women are remain as the one who is at the highest risk, but in this study, most of the respondents are women below the age of 30. In terms of education, marital status and employment, it shows that educated, married, and employed women have less awareness on CC. The possible explanation could be either lack of enforcement toward the knowledge and attitude of this disease or ignorant.

In this study, several risk factors were indicated to increase the risk of having CC. The factors such as multiparity, multiple sexual partners, smoking, immune-suppression, STD, obesity, high calories intake, early sexual intercourse, inheritance disease, using of oral contraceptive pills, and IUDs could lead to CC. There is a widely accepted hypothesis that multiparity is one of those risk.\[[@ref20],[@ref21]\] For instance, Italian women with age \<45 and three or more deliveries possess an escalated the risk of 8.1 compared with nulliparous women,\[[@ref22]\] but the spreading of this information is yet to be asserted into public awareness. It implies that our women in Malaysia have weak awareness on multiparity as one of the causes for CC. In this study, women in Malaysia are aware that multiple sex partners can cause CC. According to some of them, media is the one to play a big role in this. The number of sexual partners is associated with the development of CC.\[[@ref23]\]

Smoking is another cause of CC; smokers have an excess risk of CC. In our study, Malaysian women are still lack of awareness on this aspect. Smokers perceive a relative greater risk of heart disease than that of non-smokers, they do not expect to be similar in the case of CC.\[[@ref24]\]

STD is actually proven to be one of the causes.\[[@ref25]\] In this study, it implies that women in Malaysia may have some degree of awareness on this aspect. More than 90% school-attending adolescents with age between 13 and 20 years old usually have better awareness on HIV and AIDS but low awareness for HPV. People are alert on STD as a factor for CC, but not all STD are known by them.\[[@ref26]\]

World Health Organization recommends frequent physical exercise and upkeep of a healthy body weight, along with a healthy diet, because it will definitely decrease cancer risk. For instance, the mean body mass index is higher in patients with CC than in control patients with CIN (*P* \< 0.01),\[[@ref27]\] but in our study people are not aware of this. Most of them believe that obesity or overweight does not have any correlation with CC.

Based on the result of this study, it showed that women in Malaysia have less awareness of the risk factor of CC. Similarly, despite the high prevalence of CC, studies implied that women's knowledge on HPV, CC, and cervical screening is still inadequate. Insufficient of awareness on risk factors and symptoms for malignancy may result in a late diagnosis and bad prognosis. Similarly, the explanations for the high incidence and mortality from CC in sub-Saharan Africa involve insufficient of awareness of CC among the population, health-care providers and policymakers, limited access to high-quality health-care services and cervical screening programs and a shortage of functional referral systems. All these proceed to advanced stage at diagnoses.\[[@ref28]\]

Early sexual activity is known to cause CC. Associated factors with CC include a history of multiple sexual partners and copulation at the age of 17 or earlier. Women without any sexual activity are at lower risk for developing CC.\[[@ref29]\] Early sexual initiation is recognized to be a risk factor by up to44.3% of women.\[[@ref30]\] Unfortunately, in our study, women's awareness on this aspect is yet to be strengthened.

Oral contraceptive pills are the contributing factor for CC, women taking oral contraceptives with at least 5 years are subjected to a two-fold risk of developing CC,\[[@ref31]\] some women are still unaware about this. In Togo, only 23.7% of women are aware on this.\[[@ref30]\] Lack of awareness on oral contraceptive pills is one of the risk factors of CC. Surprisingly, IUD help in preventing CC. It does not reduce HPV infection but decrease the probability of HPV induced CC; its users are proven to have a lesser risk of developing CC.\[[@ref32]\]

Family history plays a key role in contributing to CC. Women have a first degree relative with CC are at greater risk for acquiring it. In our study, our society is still unaware about this. In Pakistan, only 8% of the population is aware about the risk factor of family history would lead to CC. Therefore, ameliorating public awareness of the program to enhance their knowledge by alerting women on risk factors of CC is vital. The role of media campaign should be contemplated as these are known to work best in advertising CC screening, multiple media is desirable. Ameliorating the acceptability of screening to women by giving accessible and precise information with reduced waiting times during screenings, results and treatment are greatly preferable.\[[@ref32]\]

In our study on the causes of CC, awareness on this expect was low (*P* \< 0.05), thus this indicated that Malaysian women had low awareness on HPV and genital warts. This awareness level is still not up to expectation after years of health campaign CC in Malaysia; this shows there is still space for improvement on the awareness campaign and advertisement. Women are motivated to be responsible for their own health and be active in the screening program instead of depending on the health-care professional's proposal for Pap smear screening. Respondents are ignorant on HPV infection and its link to CC. In the United States, 40% of women aged 18--75 are alert on HPV, but only 20% are aware of its link to CC.\[[@ref33]\] There is necessary to teach Malaysian women on the role of HPV in the etiology of CC and its prevention. The implication of health-care professional and the mass media should apprise the population to decrease the burden of CC in Malaysia and its mortality. In addition, the use of local celebrities as role models to campaign the uptake of Pap smear screening is effective; it improves public attention and influences behavioral change in screening practices among women.

As regarding to all of the clinical manifestations of CC, all their mean scores indicated that women in Malaysia have less awareness with statistically significant. Despite awareness campaign and advertisement conducted by MOH, women are lack of good knowledge on the clinical manifestations of CC. Low level of knowledge on clinical manifestations of CC can be one of the reasons reducing participation in CC prevention programs and the screening test. The explanations for skipping the screening test in spite of a desire to pursue are mainly lack of awareness on disease or symptoms, knowledge on initialing the test, peer involvement and reinforcement of thought.\[[@ref34]\] Occasionally women fail to acknowledge the significance of preventive health check-up in the absence of symptoms.\[[@ref35]\]

In our study, women in Malaysia have inadequate awareness on pelvic examination to diagnose CC. Most of the women identify pelvic examinations as a major origin of apprehensiveness, loss of privacy and mortification.\[[@ref36]\] Due to religious and cultural beliefs, Muslim women are at ease with a female health-care professional; they are not keen to involve in screening due to perceived inaccessibility of female health-care professional. In fact, they prefer female health-care professional to conduct physical examination on intimate body parts and are significantly chagrined with male health-care professional, female health-care professional have a higher chance of accomplishing a Pap smear.\[[@ref37],[@ref38]\]

A predicted pain and discomfort during the procedure is another obstacle to screening among these women. Denunciation of pelvic examinations among women leads to exposure to sensationalized tales by peers. Perceived pain as described by peers is an obstacle to pursuing pelvic examination. Exchange of personal health information among public influences the efficient of referral system in health care.\[[@ref39]\] Accurate health-care information and communication by health-care professional is important to eliminate the gap between women's subculture and that of health professionals; it eradicates the feelings of stigma and pain perception toward pelvic examination. One-third of our respondents value their own health as secondary to family and social responsibilities; many women treat their daily domestic housework and family needs as priority than prevention of disease.\[[@ref37],[@ref40]\]

In our study, public has some degree of good awareness on Pap smear to diagnose CC, the procedure is easy and cheap with good sensitivity and specificity.\[[@ref41]\] Knowledge of both cancer of the cervix and Pap smear can be enhanced significantly if more women are aware of the disease, the intervention and Pap smear.\[[@ref41],[@ref42]\]

As regarding to tissue biopsy, our public may actually have a misinterpretation on this aspect. They may understand the nature of this procedure, but this does not imply that tissue biopsy is fully understood by them in relation to CC. The actual concept of tissue biopsy is unclear among women in Malaysia which makes a large gap in attitude and knowledge about it. In fact, \<5% of women in developing nations are screened for CC per year as compare with almost half of women in developed countries, the considerable differences in CC incidence rates are due to a very low screening coverage in developing nations.\[[@ref43]\]

Our public has less awareness on the treatment options in CC except for surgery; they may actually have some degree of good knowledge on this aspect. The three most common identified treatment options for CC are hysterectomy, chemotherapy, and radiotherapy.\[[@ref44]\] Our awareness level is still far from ideal expectation after health campaign in CC for a few years in Malaysia. Many women believe to be helpless if CC is diagnosed, they prefer to ignore rather than accept, but generally they have a fairly good knowledge on the treatment of CC.

Poverty of awareness and access to preventive methods link closely to the relatively high levels of CC. Malaysians are less aware of the importance of having regular Pap smear done due to various reasons, Pap smear is yet to reach a broad coverage because it is only done opportunistically and insufficient awareness among women. It is simple, cheap, safe, and readily acceptable by Malaysian women, Pap smear is still unpopular. Human factors including the negative attitude of women and health-care professional and unsatisfactory service are part of the reasons of insufficient coverage, Malaysian women still had inadequate knowledge and awareness of CC and screening.\[[@ref37]\]

Non-compliance is another reason for poor prevention. Malaysian women are non-compliance to subsequent visits or follow on Pap smear. Women with less awareness believe Pap smear screening is not important and they take it for granted. They only do it when they are told by the doctors and been called directly to be reminded of the screening. Hence, this might be proof that there is awareness but yet been neglected.\[[@ref36]\] Cultural beliefs and religion mask health beliefs among these women, they induce confusion, hesitance, and obstacle to screening.\[[@ref45]\]

In our study, the public is unaware of the importance of healthy lifestyle as a part of CC prevention, they prefer activities with immediate effects, and they believe that healthy lifestyle cannot prevent CC. There are multiple ways in preventing CC; prevention of CC requires the HPV infection of the genital tract *de novo* or precluding constant infection of the cervix with HPV. The genital HPV is transmitted by sexual contact; possible methods of primary prevention should be included abstinence, mutual monogamy, condom, and a good practice for safe sex.\[[@ref46]\]

The acceptance of HPV vaccine is relatively high along with two factors such as the knowledge of cervical screening and risk factors of CC. There are many reasons for vaccine refusal, unresolved doubts on the vaccine's safety and efficacy, the perceived embarrassment of receiving a STD vaccine; adverse drug reaction or the side effects of the vaccine are possible explanations. Living in a country with Muslims as the highest number of the population residing in Malaysia, the "halal" status of the vaccine is definitely an issue among those uncertain. Some of the Muslim physicians consider cultural sensitivity is an issue to recommend HPV vaccines because it may imply prevention against STD rather than CC, this creates a stigma among the society.\[[@ref46]\]

Conclusion {#sec1-5}
==========

In a nutshell, CC is preventable. In this study, it clearly shows that women in Malaysia only have a good awareness that having multiple sexual partners and STD are among the risk factors for CC. Meanwhile, they are also aware that regular Pap smear and surgery can diagnose and treat CC. Besides that, the other findings suggest that there is still lacking of knowledge and information about CC among women in Malaysia. It can be due to insufficient communication by a health-care professional that leads to women's poor attendance and insufficient awareness regarding CC. Even with adequate knowledge, this was not put into practice. Therefore, in conclusion, it shows that there is a large gap in knowledge, attitude, and practices among Malaysian women on CC. Hence, health education, barrier-specific counseling and outreach and community-based interventions should be ideal to provide an opportunity and to enhance the awareness of having cervical screening done. Methods should be implemented in such a way that knowledge and awareness are put into action and practice. Educating women is equal to educating a generation and the nation in a whole.
